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Abstract
The concentrations of vitamin A, C and lycopene eveletermined in some varieties bfcopersicum
esculentum (Plum tomato, Marmande tomato, Beefsteak tomatb @herry tomato) andapsicum sp. (fresh
Cayenne pepper, Bell pepper, Green pepper, SwppepeHot pepper and Dry cayenne pepper). The elisan
extracts of the varieties of tomato and pepper vigepared and the vitamin A and lycopene contergsew
quantified by separating funnel technique, while toncentration of vitamin C was determined byatitm
technique in the aqueous extract. The concentmtidrvitamin A and lycopene were significantly ieased
(p<0.05) in Plum and Cherry tomatoes. Vitamin A @amration in the various pepper fruits increased
significantly (p<0.05) in the order: green pepperest pepper=hot pepper<bell pepper< dry cayennencey
Significant increases (p<0.05) were presented amlthe Vitamin C contents in the green, hot andeca
pepper fruits with no changes (p>0.05) among tipegper. Lycopene concentrations were significacreiased
(p<0.05) in the order of green pepper<sweet pegrpepper<cayenne pepper. The finding of the ystud
indicated that the Plum and Cherry tomato fruite] 8ells and fresh Cayenne pepper fruits would Haatéer
anti-oxidative capabilities. Therefore, the constimpof the combination of these tomato and pefpeéts as
recipes in soup or stew making may boost the entngeanti-oxidative status.
Keywords: Lycopersicum esculentum, capsicum species, Vitamin A, Vitamin C, Lycopene, anti-oxidative
capabilities, recipes and boost the anti-oxidaskatus.

1. Introduction

Fruits and vegetables are of great nutritional althey are important sources of vitamins and raisethus,
essential components of human diet (Egharevba,)198getables are important in the human dietsesthey
contain carbohydrates, proteins, as well as vitaymminerals and trace elements (Dastane, 1987)l&eigtake

of vegetable food is indispensable for good hefiligss and the feeling of well-being. In additiomllions of
people throughout the developing countries of tloeldvwere reported to have inadequate food supplyave
nutrient deficiencies in their diets, which led mblems due to starvation and malnutrition of @asi types
(NAS, 2004). Thus, there has been an increaseecimtfareness on the food value of vegetables, asudt of
exposure to other cultures and acquiring proped feducation (Fisseha, 2002).

Tomato Lycopersicon esculentum Mill), is a major renowned source of minerals, vitanaing health acids. It is
one of the most important vegetable crops ofSblanaceae that is grown universally (FAOSTAT, 2005). The
fact that tomato belongs to theightshade' plant family, resulted the Latin namieycopersicon. Lycopersicum,
which literally means “wolf peach” was the nameggivto the tomato plant and was responsible forfdtee
toxic reputation of the fruit. However, in the agltfact, it is the tomato leaf that is toxic and tiee tomato fruit.
There are quite a number of tomato varieties agg #re roughly divided into several categories thasetheir
fruit types, shapes and size.

On the other hand, peppéZapsicum sp.), is one of the most varied and widely used foiodthe world. There
are a vast number of varieties of pepper and evarigty is indicated with the original language afidlect of
the local culture, which differs from town to tovand from region to region. For these reasons tssiflcation

of peppers is not simple (IBPGR, 1983). Nigerikim®wn to be one of the major producers of peppahén
world accounting for about 50% of the African protion (Business day, 2007). The pepper grown ireN&gis

in high demand because of its pungency and gowoduta(Adigun, 2001).

Tomato and pepper fruits are now recognized as smirces of antioxidants, in which vitamin A, C and
lycopene are some of the most abundant antioxiddetstified in them (Howardat al., 2000; Prasaét al.,
2002; Marinet al. 2004). Since, the protective roles of dietaryiadtlants can’t be overemphasized against
multiple diseases, such as, cancer, anemia, disberdiovascular diseases etc. These antioxigearferm
their functions by counteracting the oxidizing wittes of highly reactive oxygen species, thergmgventing
the oxidative modification of low density lipopratenucleic acids, proteins etc (Oyewtoal., 2010). Therefore,
there have been recent increases recorded in timardkein the consumption, particularly among theaarb
community. This is due to the increased awarenesshe food value of vegetables (tomato and pepper),
especially as antioxidants (Fisseha, 2002). Thesablwp of this study, therefore, was to determihe t
concentration of vitamin A, C and lycopene in sowaieties of locally available tomato and pepper in
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Ogbomoso, south west region of Nigeria. This wéttbr inform the populace in the environs on theetigs
that are best for consumption.

2. Materials and Methods

2.1 Materials

2.1.1 Fruit Samples

Fresh samples of four tomato fruit varieties andp&ipper varieties were purchased from three diffemarket
locations in Ogbomoso, Oyo State, Nigeria. Theedéit varieties of tomato and pepper were idedtifiethe
Department of Crop Science, LAUTECH, Ogbomoso,pism tomato, marmande tomato, beefsteak tomato,
cherry tomato, bell pepper, green pepper, cayeappqy, sweet pepper, hot pepper and dry cayenmepep
2.1.2 Chemical Reagents

All the chemicals and reagents used in the studg wéanalytical grade and were purchased fromBttigtish
Drug House (BDH) Poole England and Sigma Aldricte@fcal Co. Inc., Milwaukee, Wis., U.S.A.

2.2 Methods

2.2.1 Preparation of Crude Fruit extracts

The soft and/ infested fruits were sorted out fithiem fresh tomato and pepper fruits and the good bfended
into smooth thick liquid paste in an electronicrialer. The liquid pastes were stored refrigeratediirtight-
labeled plastic bottles af@. The dry cayenne pepper was ground to fine powsarg the same electronic
blender and the powder was stored at room temperatwir tight plastic bottles.

2.2.2 Determination of Vitamin A and Lycopene Contents

The bottles containing the liquid pastes were regdo¥rom the refrigerator and allowed to attain room
temperature. The concentrations of vitamin A armbpene in the respective liquid pastes of the tonaad
pepper fruits were determined by the method of AQAZ90) as described briefly:

From the respective plastic bottles, 5 g of thetgpags weighed into a conical flask and 12.5 mDd& N
ethanolic KOH was added. The resulting solution vedlsixed for 3 minutes and shook, using an ortstelker
for 10 minutes and 37.5 ml of petroleum spirit ég)hwas added. The resulting solution was transfeinto a
separating funnel and the solution was washed 26timl of distilled water. Sodium sulphate was adttedry
off the liquid and the upper layer (ether extraet)s evaporated to dryness on an electric hot pladethe ether
extract left to cool at room temperature. To recdlie sample after drying, 10 ml of chloroform veakled and
the absorbance of the resulting solution was réab@ nm (vitamin A) and 505 nm (lycopene) in airaul
violet-visible spectrophotometer. The content ia tivo layers in the separating funnel were thus:

Upper layer— petroleum ether layer: lycopene and vitamin A

Lower layer— aqueous layer: water and other impurities

Calculations:

Vitamin A (ug/100g) = _Absorbance of sample xufidn Factor

Weight of sample (g)
Lycopene (mg/100g) =
Absorbance of sample X Gradient factor X DilutioacEor

Weight of sample (g)
Conversions:
6 g ofp3-carotene = 1 retinol equivalent
12ug of other biologically active-carotenoids =etimol equivalent
1 retinol equivalent of vitamin A activity = 1 pd r@tinol
1 retinol equivalent = 31U (U = International Unit)
2.2.3 Determination of Vitamin C content

The concentration of vitamin C in the respectivpiiil pastes of the tomato and pepper fruits weterohéned
by the method of Riemschneidatral. (1976) with some modofications, as describedfligrie

Into 100 ml conical flask, 5g of the paste was Weiinto 100 ml conical flask, 45ml of distilled t&awas
added and the solution was shook thoroughly, uamgrbital shaker for 60 minutes. The solution ¥ilesred
and the filtrate was stored at room temperaturaiiirtight plastic bottles. Into a 25 ml conicaldka 2ml of
indophenols solution was added and the solution swvéiged for 2 minutes. The filtrate from the frypaste
above was transferred into a burette and titraggdnat the indophenols solution until a colour @efrom a
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deep blue to deep brown-light yellow was observdtw volumes of the filtrates consumed were recowted
the concentrations of vitamin C were calculatedthfV, = GV,

C, = concentration of indophenols

V, = volume of indophenols = 2ml

C, = concentration of Ascorbic acid

V,= volume of standard ascorbic acid titrated agé&ndtof indophenols
2.3 Satigtical Analysis

The results were expressed as meastandard deviation of three determinations andestud test was
performed to determine the significant mean vahte€35% confidence level (p<0.05).

3.0 Results

Results were presented as meastandard deviation of three determinations andedifit superscripts on mean
values denote significant differences (p<0.05). Tésult obtained in the concentration of vitamin @,and
lycopene in the extract of the different tomatatfis presented in Table 1. The concentrationitaiwin A were
not changed significantly (p>0.05) in the Marmaratel Beefsteak tomato fruits, while it was signifidg
increased (p<0.05) in Plum and Cherry, but unchan@e0.05) between the Plum and Cherry fruits. No
significant changes were recorded in the vitamircdcentration in the different tomato fruits (p>%).0
However, the trend obtained in the lycopene comaéinhs in the tomato fruits was similar to thag¢gented in
the vitamin A concentrations, with the exceptiomttithe lycopene content increased significantlyO(ps)
between the Plum and Cherry fruits (Table 1).

In Table 2, the trend obtained in the concentratiohvitamin A, C and lycopene in the various peppeits is
depicted. The trend presented in the vitamin A eoiration in the various pepper fruits increaseaificantly
(p<0.05) in the order: green pepper < sweet pepgert pepper < bell pepper < dry cayenne < cayehoethe
vitamin C concentration, no significant changesQ(s) were recorded in bell, sweet and dry cayqrepper
fruits, while significant increases (p<0.05) weregented in the green, hot and cayenne peppes fritith no
changes (p>0.05) among the latter pepper fruitbl€ra). Lycopene concentrations were unchanged.(%30n
the hot and dry Cayenne pepper fruits, while sigaift increases (p<0.05) were obtained in the oofigreen
pepper < sweet pepper < bell pepper < cayenne peppe

Table 1. Concentration of vitamin A, C and lycopenén the tomato fruits extract

(Varieties)

Plum Marmande Beefsteak Cherry

Vitamin A 0.88 +0.04 0.53+0.04 0.59 + 0.02 0.84 +0.08
Vitamin C 1.16 + 0.07 1.26 + 0.0 1.16 + 0.0 1.26 + 0.47

Lycopene 0.96 + 0.23 0.63 = 0.07 0.72+0.18 1.76 +0.12

Values are means + SD; n=3. Values bearing difteagphabets are significantly different (p<0.05).

Table 2. Vitamin A, C and lycopene concentrationsiithe pepper extracts

(Varieties)

W. Cayenne  Bell Green Sweet Hot D. Cayenne

Vit. A 16.68+0.1F 6.82+0.45 0.50+0.11 1.03+0.08 0.964+0.18 9.216+0.68
Vit. C 1.71+0.33 1.45+0.28 1.61+0.1% 1.81+0.07 1.45+0.39 1.26+0.28

Lyco. 16.16+0.11 6.53+0.27 3.06+0.17 0.79+0.06 0.71+0.06 2.65+0.1%

Values are means = SD; n=3. Values bearing diffeadphabets are significantly different (p<0.05eKW.
Cayenne (wet cayenne), D. Cayenne (dry Cayenne)
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4.0 Discussion

Dietary (exogenous) antioxidants have been repdaetheir protective roles against multiple disemsuch as
cancer, anemia, diabetics and cardiovascular diseathey perform these functions by counteracting
(scavenging) the oxidizing effects of free radiogéserated in the body on nucleic acid and lipisur and
Kapoor (2001) reported that the major exogenousoxidants are vitamin C, E, flavonoids (phenolics),
lycopene,B-carotene etc, and that plant food sources aremt@j@r sources of these invaluable substances.
Therefore, the regular intake of vegetable foodedgspensable for attaining good health, fithasd the feeling

of well-being. This present study clearly demorissahe utility of some varieties of tomatioy¢opersicon
esculentum) and pepperGapsicum sp) in the south-west region of Nigeria, as food depmnt that can help to
boost the endogenous antioxidant status.

Tomato is an excellent source of many nutrientssawbndary metaboplites, such as folate, potassitiamins

C and E, flavonoids, polyphenols, chlorophgicarotene and lycopene, which are important for drnealth
(Wilcox et al., 2003). The result obtained in the vitamin A, @l dycopene contents in the various tomato
species (Table 2) indicated that the cherry tonsatwed the highest antioxidant capabilities, folldwsy the
plum tomatoes. However, marmande tomato (Yorubaatomis poor nutritionally in the anti-oxidative
capabilities. Therefore, the consumption of thegae species of tomatoes may have among othetseibdost

of the endogenous antioxidative status, which Hsaen reported to reduce the risk and/ incidenaexifative
damages associated with oxidative stress. This égreement with the previous report that the compsion of
fresh and processed tomato products are assoei@tededuced risk of cancers and heart diseaseséatral.,
1993; Pandewt al., 1995; Baysatt al., 2000; Devaraj, 2008).

Lycopene and vitamin A are carotenoid, which areir@d pigments produced by plants and micro-orgasibut
not animals. Lycopene and vitamins A are closelgteel, but have divergent biological roles in marszand
are not inter-convertible (Let al., 2003). The majority of dietary lycopene has bebown to be obtained
primarily through the consumption of tomatoes (Maokn et al., 2009).p carotene in tomatoes are reported to
contribute to the overall vitamin A content.

Increase in the levels of dietary lycopene throtighconsumption of fresh tomatoes and the tomatdymts has
been recommended by many health experts (AgarwhRaw, 2000). The singlet oxygen quenching progerti
of lycopene and its ability to trap peroxyl radEgrevents the oxidation of low density lipoproteholesterol
and thus the reduction in the risk of developirfteatsclerosis and coronary heart disease and ddigenerative
diseases (Levyt al., 1995; Agarwal and Rao, 2000). Vitamin C is aasugcid with antioxidant properties.
Ascorbic acid can terminate free radical chain tieas by serving as a stable (electron and prottmmor in
interactions with free radicals. The oxidized forofsascorbic acid are relatively unreactive andndb cause
cellular damage, but are converted back to thecextlascorbic acid by mammalian cellular enzymes.

Pepper fruits on the other hand are a rich souf@amtioxidants (Howardt al., 2000; Marinet al. 2004). They
have high levels of vitamins C and E, as well asmtesoids (vitamin A and lycopene) and xanthophylls
(Materskaet al. 2003). In this study, the concentrations of lymoeg, vitamin A and C obtained in the various
pepper fruits (Table 2) were higher than thosehatbmatoes species (Table 1). Even the dry caypepper
presented better anti-oxidant capabilities thatually all the tomato species. The trend obtaimethé lycopene
and vitamin A contents in the green pepper varighs due to the lack of bright (red, yellow or pink)
pigmentation. This is so because Clinton (1998)pred that vitamin A concentration in vegetablesréases
with increase in ripeness. However, of all the mEpfarieties studied, cayenne pepper presentetighest anti-
oxidant capabilities (Table 2).

5.0 Conclusion

The overall finding of this study indicated thaethepper varieties had better anti-oxidative cdipialsi while
marmande tomatoes had the least anti-oxidativebditjes. Therefore, for the best blend of ingredgefor stew
or soup making with high anti-oxidative capabibti¢the cayenne pepper and plum tomatoes are recuseche
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